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FOREWORD

Greatest advance in recognizing etiology of
the allergies is the proof that asthmatic attacks
may be induced by substances to which the patient
has become sensitized.
Believing that most asthmas are due to a hyper
sensitiveness to some protein, clinicians have used
great patience and wonderful ingenuity in working
out the particular protein at fault and then desen
sitizing.the patient. When a failure to find a
protein to which the patient reacts occurs·, there
is a common tendency to conclude that the particular
protein has not been tried.
There is another school of allergists who do
not believe that all these hyp ersensitive reactions
are specific, and these men.use other therapy than
desensitization. Epinephrine, peptones, histaminase,
potassium and calcium have been used with varying
degrees of success. Not the least known of these is
calcium.
Most clinicians and students are familiar with
the more common use of calcium in tuberculosis,
rickets, lead poisoning, tetany_ and other conditions.
This paper was prompted by an interest in the
use of calcium in treatment of the various allergic
diseases.
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HISTORICAL

The use of calcium in the treatment of allergic
conditions has its beginning in the work of Wright
(1) better known for his work in pathology.
In 1896 his paper appeared in the British Journal of
Dermatology, and is here quoted in part:
"Theoretical conditions which appear to me to
justify the use of calcium chloride in the case of
urticaria may be very briefly averted to.
In all conditions of diminished blood coagulation
there is not only a tendency to a ctual hemorrhage but
there is also a tendency to what we may conveniently
call

1

serous hemorrhage' i.e. an increased transudation

of the fluids of the blood into the tissues.
For instance the hemo philic patient is not only
liable to hemorrhage in the ordinary sense of the term
but he is liable to joint effusions and to hemotomata
which contain an inordinate amount of transudation
fluid as compared with the red blood corpuscles.
Again persons whose blood ooagulability is
diminished appe ar to be particularly liable to urticaria, i. e . •serous hemorrhage' into the skin.
self am an examp l e in point.

I my-

I have, when a boy,

often developed urticaria after eat i ng ac2d fruits
which diminish the blood coagulabil i ty by abstracting
lime salts from the blood.
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These facts suffice to show that an increased
transudation may be due to a diminished blood coagulability.

Where this holds true we may reasonably

hope to control the transudation by correcting the
defect of blood coagulability.

Wi_th this object in

view I have employed calcium chloride in the treatment of joint effusions which develop in hemophilic
patients.

As far as I can judge the treatment

appears to control the joint effusions.

The case

which is subjoined ls an illustration of the same
therapeutic principle to the treatment of Urticaria.
Case 1.
11

W. M. age 84 years:

For the past six weeks the patient has suffered

from severe and persistent urticaria accompanied by
insomnia.

At the outset the eruption of urticaria

was associated with severe asthma and extreme cardiac
irregularity.
The patient suffers so much from itching that
he finds himself, in his own words, 'at the end of a
long life, reduced to scrubbing himself night and day
like one of his poor relations in the zoo.'
Arms and legs are thickly covered with an urticarial eruption.
papular.

The eruption is, for the most part,

Here and there large white wheals are inter-

spersed among the papules.
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The eruption and the

itching become more pronounced with every change of
temperature.

The blood coagulometer showed a blood

coagulation time of four minutes twenty-five seconds.
It was thus evident that we were here dealing with a
case of severe urticaria unaccompanied by any considerable defect of blood coagulability.

I reflected

that it would be legitimate to expect that calcium
chloride will control serous hemorrhage in the man
who has no defect in blood coagulability in precisely
the same way as it will control serous hemorrhage in
the man whose blood coagulability is seriously
reduced • 11
A Series of comments on the condition of the
patient three weeks later closes with the observation
that the patient is taking ten grains of calcium
t.i.d. and expresses himself perfectly free from all
itching.

The rash has practically disappeared.

From this work and another case treated in like
manner with similar results he ·c oncludes:

11

A large

dose of calcium chloride should be given at the start
to rapidly bring the patient under the influence of
the drug.

Afterward it will be wise to reduce the

dose.
Lime salts may prove useful in the treatment of
insect bites and stings, and other irritable eruptions.
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It may also be found useful in the treatment of
weeping eczema. 11
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PHYSIOLOGY OF CALCIUM

At this point it is appropriate to consider
rather briefly some of the facts concerning calcium.
Best and Taylor (2) has been freely consulted to
present this short review.

It is fundamental that

calcium is one of the essential inorganic elements
necessary to normal growth and health.

Calcium is one

of the necessary elements for the normal coagulation
of blood.

It has been found that heart muscle with-

out the normal supply of calcium loses its tonicity
and slowly fails to pulsate.

Its retention in the

skin and nerve tissues is necessary to maintain resistance and equilibrium of function.

It constitutes

about two per cent of the body weight, and approximately ninety-nine per cent of this total quantity
is contained in the skeleton.

It figures largely in

the physiology of milk production and membrane permeability.

It is necessary for the maintenance of

normal neuromuscular excitability.
Practically all the calcium of the blood is contained in the plasma; after clotting it is all present
in the serum s.nd it is upon this that determinations
are usually made.
The calcium of blood exists in two forms, nondiffusible and diffusible.

The non-diffusible form

is bound to serum protein.

It is this portion which
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remains in the serum when the latter is dialyzed or
subjected to ultra-filtration through a collodion
membrane by hydrostatic pressure.

This portion con-

stitutes about four or five mg. per cent per hundred
cc. of the total serum calcium.
The diffusible portion amounts to five to six

mg. per cent per hundred cc.

When the serum is fil-

tered this portion passes into the filtrate.

Nearly

all of the diffusible calcium of the serum is in
ionized form.

McLean and Hastings (3) state that

from 4.75 to 6.25 mg. per hundred cc. of the calcium
is in the ionic form.
Goodman and Gillman (4) state that a reduction in
the ionized calcium leads to a serious physiological
disturbance, known as low calcium tetany, characterized by an increased irritability of all types of
muscle.

Increased activity of smooth muscle includes

spasm of the bronchi.
Calcium is present in the food in both organic
and inorganic forms, the calcium of milk being especially well utilized.

The calcium poverty of the Ameri-

can diet has been stressed by Bernheim (5).

Daily

requirement for the normal adult - is approximately .4
gram, and during infancy and childhood, pregnancy and
lactation, this amount is relatively greater.
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Absorption occurs mainly from the upper region
of the small intestine.

The pH of the intestinal

contents is an important factor in the absorption of
calcium, its salts being soluble in acid but insoluble in alkaline media.

Sugars, especially lactose,

which yield organic acids and so increase the acidity
of the intestinal contents favor absorption.

This

explains clinical preference of the calcium lactate
and gluconate preparations.
As shown by Aub and his associates (6) the trabeculae of bones in the normal individual constitute
a reserve of calcium available when necessary.
Collip in 1925, (7) revealed that control of
calcium metabolism is primarily vested in the parathyroid glands.

In a review of the parathyroid

glands, Thompson and Collip (8) state that the hormone acts directly on the bone cells resulting in
the production of osteoclasts and the release of calcium.

If . the glands are hyperactive the calcium ion

concentration of the blood is increased; if the glands
are dificient in action, the concentration is lowered.
The calcium preparations mostly commonly used
are the chloride, lactate and gluconate preparations.
Calcium content of the gluconate is 9%; of the lactate
13%; and that of the calcium chloride is 27%.

9

Other points of interests, such as the diuretic
action of calcium, are not especia l ly significant in
this study and have thus been omitted.
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CLINICAL AND EXPERIMENTAL
EVIDENCE
The clinical symptoms and laboratory findings
denoting iron, sodium,potassium and other inorganic
deficiencies are comparatively easily recognized.
Therefore, the administration of these essential
elements is common to every practic~oner of medicine.
Not so with calcium; expensive laboratory
analysis including radiographic examination of the
bones are many times necessary before a positive
diagnosis of calcium deficiency can be made.

Hence

the economic factor discourages inve stigation.

It

is unfortunate that serum calcium or other laboratory
examinations do not disclose possible dyscrasias of
the calcium metabolism.
The symptoms of calcium deficiency e.v en to the
degree of starvation are elusive and give no early
warning, perhaps not until after disabling diseases
such as osteoporesis have developed.
Notwithstanding the lack of definite laboratory
findings signifying abnormal calcium absorption, secretion or retention in skin eruptions, many cliniD.

clans have ~bserved more or less uniform therapeutic
effects from the giving of calcium, such as the

. 11

allaying of nerve tension, lessening of cell permeability and limitation of transudation phenomena.
In 1914 White (9) in reporting experimental
treatment of dermatoses, closes his paper by saying:
"It seems fair to say that calcium is certainly
not a specific for any of the diseases in any sense
of the word, but that it is a drug which may render
distinct and most welcome service in any one of them
and a drug which should always be tried in obstinate
examples of urticaria, erythema multlforme, chillblains,
hyperhidrosis and possibly purpua. 11
On an empirical basis the calcium treatment of
various allergic conditions became increasingly popul ar
in the next five years.
Ramirez (10) in 1920 submitted a report on the
calcium levels of fifty asthmatic~over an eight week
period.

First determination of the blood serum cal-

cium wa~ made at the time of the initial visit, the
second four weeks after starting calcium, and the
last eight weeks after starting calcium.

These asth-

matics were all of the specifically hypersensitive
type.

The date following is typical of the entire

group:
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Case
1
2
3
4
5

1st Week

4th Week

8th Week

8.2
8.0
7.2
7.2
7.6

8.0
8.0
8.5
8.5
9.5

8.4
7.8
8.0
9.8
9.5

It seems apparent that the majority of these
values are lower than would be expected.
of determination is not described.

The method

Comparison of

these readings shows the use of calcium seems to have
been sufficient to raise the blood level, even though
spaced at four week intervals.

Ramirez states that

clinical improvement was only temporary and may have
been due to other factors; he concludes that calcium
is of little value in the treatment of allergic disease.
In 1923 Pottenger (11) described the employment
of calcium in the treatment of asthmatic paroxysms.
His "neurochemical" theory evoked wide interest among
practicioners and this interest is reflected in numerous abstracts.

This theory may be explained as

follows:
1.

The anaphylactic reaction i s one which
expresses itself as a parasympathetic
syndrome.

2.

The essential condition present in the
asthmatic paroxysm is the bronchial spasm
and the increased bronchial secretion.

3.

Both the above are due to a hyperstimula-
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tion of the vagus nerve, most important
of the parasympathetic system.
Further evidence of the parasympathetic nature
of asthma is furnished by methods which relieve it;
atropine which inhibits the vagus directly, adrenin
which opposes the action of the vagus, or desensitization of the patient which relieves the extra stimulation of the hyperactive vagus and parasympathetic
system.
Having arrived at the concept that asthma is a
condition of hyper-irritability of the pulomonary
branch es of the vagus, Pottenger further explains
that:

What happens when the nerves are stimulated is

determined also by the condition of the tissues upon
which they act.

Therefore asthma must not be viewed

as a strict parasympathetic syndrome but as being a
disturbance in the whole neuromotor mechanism including the secretory mechanism as well as the muscular.

It

has been shown that certain electrolytes have a

determining influence on what action shall occur in a
given tissue or organ.

For example stimulation of the

vagus is to no avail unless the perfusing fluid contains potassium ions.

Likewise an excess of potas-

sium in the cell causes an action similar to that of
stimulation of the parasympathetic nerves.
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Likewise Rusk (12) found that in patients with
an acute or chronic urticaria there is an increase
in the serum potassium; with the subsidence of symptoms the blood potassium content falls.

The same

phenomena was observed in patients with bronchial
asthma.
Calcium, on the other hand, if relatively in
excess causes an action similar to that of stimulating the sympathetic nerves.

The actions of cal-

cium and potassium ions on the cells shows the same
general antagonism that in action belongs to the
sympathetic and para.sympathetic systems, and we must
look on them as being an essential part of the neuromuscular mechanism.
The concept of the patient's reaction during
asthmatic paro.xysoms then, implies that these reactions are an expression of a hyperactivity of the
vagus-potassium systems.

To Pottenger this seemed to

offer an attack for therapy.
By way of further support he states that through-

out the gastro-intestinal system stimulations of the
parasympathetics activates the musculature and secretory nerves, while stimulation of the sympathetic
system inhibits such action.

In many of these tissues

it has been shown experimentally that a relative
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increase of potassium ions causes an increased
activation, while a relative increase in calcium ions
causes inhibition.

Thus calcium is identified with the

sympathetic system and potassium with the parasympathetic.
Pottenger describes successful treatment of a
patient by increasing relatively the calcium content of
the body cells.

The patient, a woman sixty-five years

of age, had symptoms more than a year.

Paroxysms of

marked severity were relieved on the second day by use
of 5 cc. of
ously.

5%. solution

of calcium chloride intraven-

After three days ·s he was entirely relieved of

symptoms.

Three other cases were then put on the same

treatment but ~O cc. daily doses wer later given.
After once being relieved, all patients had remained
free from paroxysms for a period of three weeks to
three months.
In 1923 Maver and Wells (13) found that blood calcium levels lower than normal could be increased by
calcium therapy, but ingestion of excess amounts only
resulted in the precipitation of the mineral in other
organs or its excretion.
In 1923 Novak and Hollander (14) found that individuals suffering from hyperesthetic rhinitis always
showed a low blood calcium level, _and that asthmatics
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and hay fever victims not uncommonly presented the
same picture.

They held that improvement of the

condition with the use of calcium salts was due to
correction of the calcium deficiency of the blood
content, and that when this· again is reduced, many
persons have a recurrence of the hyperesthetic
rhinitis.

To fix the ioriized calcium content, in

an effort to give prolonged relief from the calcium
deficiency, they use and advocate exposure of the
body to ultraviolet rays by means of the quartz lamp.
The authors contend that they have numerous
controlled calculations to show progressive increase
of the calcium level parallel with treatment and improvement of symptoms.

However it must be pointed

out that these same patients were also given thyroid
and parathyroQd extract and this means their experimental data can not be taken at face value.
In 1924 Sonneschein and Pearlman (15) discussing the problem of lowered calcium level in allergic
diseases in general, and the· paper Novak and Hollander
in particular denied that a disease apparently accompanied by a lowered blood calcium must be caused by
that diminished calcium content.

According to their

experimental evidence and that of leading laboratories,
there is not a diminution of the calcium content in
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cases of hyperesthetic rhinitis.

They did concede

that many of their patients showed temporary improve
ment as a result of the treatment.

They contend that

any relief gained by calcium preparations is due to
depression of sensory nerve endi�gs, in turn the
res�lt of abstraction of fluid from the nasal mucosa
by the hypertonic calcium salts.
In 1924 Douthwaite wrote t hat calcium ions de
press vagus conduction and that a reduction in their

concentration predisposes the occurence of asthma.
He advised the administration of large amounts of
calcium in the treatment of asthma.

In t hat same year Schwartz and Levin (17) after
an examination of more than 310 patients with skin

• diseases of various types, concluded that there is

no c haracteristic alteration in the blood serum cal

cium, though they did !'ind almost uniformly low

values in cases of acne, acne, eczema, sycosis furuncu
losis, actinic dermatitis, purpura and erythema multi
forme.
In 1925 Matz (18) increased the blood calcium
in norma.l·and tuberculous subjects by feeding either
calcium lactate or calcium chloride.

He noted that

patients taking cod liver oil and calcium lactate

18

showed a greater and more sustained blood calcium increase than those patients taking lactate alone.
On the other hand, Teplitz {19 ) reported at about
the same time that the use of calcium lactate and thyroid extract did not increase the c alcium contents of
the blood stream.
In 1925 Dennis and Corley (20) gave intravenous
doses of calcium to croups of rabbits and observed an
e qual number of controls.

All the animals were ex-

posed to the ultraviolet light.

Serum and tissue cal-

cium d e terminations were made after the animals were
killed.

The authors concluded tha t :

rabbits receiving

a daily dose of calcium chloride or calcium lactate
showed no higher content of the tissues than did the
control animals; daily exposure to ultraviole t light
is also without effect on the calcium content of the
tissues or serum.
Patterson (21 ) like Pottenger i s interested in
the a pp lication of ya lcium therapy t o asthma, and holds
to practically the same rationale.

He believes there

is something in the make up of the asthmatic patient
which makes him susceptible to the action of proteins,
reflex stimulation, climatic change, physic a l and
chemical irritants.

These r e flexes, inflammations

and other irritations expres s themselve s in the
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pulmonary branch of the vagus as do those arising
in the nose, si~uses, gastrointestinal tract, genital system and even in the lung itself.

Of course

substances to which the patient has become sensitized
such as food, pollens and animal emanations are
recognized as very potent.

Two factors especially

are of concern:
1.

A relative increase in potassium as
compared with the c a lcium ions in the
cells of the bronchi.

2.

Changes in those incretions which disturb balance in either the nerve mechanism or the ion content of the cell and
probably the colloidal phases of the
cell itself, particularily the thyroid,
the pituitary and the parathyroids.

Action in the neuromuscular apparatus depends to
a gread extent on condition of the body cells; variation in the relative amount of different ions con- ·
tained in the cell may alter its function in the same
manner as though its nerve equilibrium were disturbed.
Experimental evidence indicates, he says, that stimulation of the sympathetic and parasympathetic systems
produces different effects upon the cells of an organ
and may even cause the cells to give out into the
blood stream certain definite substances which vary
according to which set of nerves is stimulated.

He

assumes that nerve stimulation results in changing the
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cell so as to cause it to take from or give out certain substances to the blood stream.

There is no

doubt that action in body cells is associated with
changes in permeability of the cell membrane and the
binding more firmly or the giving off ·of various ions.
Gold (22), 1939, likewise contends that the action of calcium in the asthmatic patient is a reduction of membrane permeability plus relaxation of
smooth muscle.
In this connection the work of a number of observers has established the interdependence of the sympathetic nerves and the calcium ion in the cell.

In

other words increased parasympathetic activity presupposes a relative increase in potassium as compared
with calcium ions in the cells.
It is easy to see them, if asthmatics were parasympathetic individuals, how their neurocellular
mechanism of the bronchi would respond with an asthma
whenever this system is unduly stimulated ••• either
reflexly or by such a condition as protein sensitization or changes in the weather, climate, or mechanical
and chemical irritants.
F~om these observations he draws the same conclusion as Pottenger ••• in asthma the possibility of
relaxing the bronchial se.cretions by changing the

21

/

electrolytic content of the cells suggests itself
as a therapeutic possibility.

He t h inks the action

of calcium would be of more prolonged duration and
consequently more efficient in supplementing the
action of adrenalin and thus relieving the asthmatic
paroxy sm for a longer time.

Advised method of the-

rapy consists of beginning with small amounts •• 5 cc.
of a 5% solution of calcium chloride intravenously
and doubling t he dose if need be.

Injections are to

be given every four or five days.
Hollender and Cottle ( 23 ) c on t end t h at alteration in the chemical constituency of the blood is the
sixth most c ow..mon e t i ologica l age nt of hay fever and
asthma.

They point to the work of Kummell who re-

moves the cervical sympathetic on one side and claims
thereby to get complete cessation of the asthma attack s.

If unilateral operation is unsuccessful, it

is done on both sides.

The advant a ge of calcium

therapy in gaining such an objective is app arent.
Value of ultraviolet radiation to _ fix the blood calcium, a s previously suggested, lies in relief from
symptoms for a greater length of time.

It is their

belief that "no single blow will produce a cure" and
they advise, in the treatment of a sthma, ultraviolet
radiation and calcium as adju~ant to other means.
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Thommen (24) in 1926 reported failure of intravenous calcium chloride injections.

The experimental

group was ·composed of two children, seven adult males,
ten adult females.

Duration of the illness varied

from two to thirty-three years.

One patient received

five injections, four got eight, six received ten,
five had twelve, two had thirteen and one received

fifteen injections.

Apparent improvement was seen in

a few instances but was short lived.
were seen in any case.

No marked effects

Another group of patients

received therapy in an attempt to bolster results obtained in previous years with pollen extracts, but a
negative result is reported here as well.

From this

work he concludes that calcium therapy is of doubtful
valu:e.
In 1929 Sterling (25) undertook a study of calcium and phosphorus levels of the blood of eighty-five
patients in which desensitization, surgical intervention and vaccine treatment had failed to produce
desired results.

His rationale of calcium therapy is

one of the most interesting in the literature.
He contends that the mucous membrane of the upper
respiratory tract is constantly bathed in the circulating blood serum which probably contains a great
many defensive bodies or enzymes.
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The activity of

these enzymes depends on activators •• one of these
known activators is phosphorus.

In normal indivi-

duals it is quite possible that inhalants, food proteins and the like are digested or converted by
these properly activated enzymes.
This process probably renders the protein absolutely harmless when it comes in contact with the
mucous membrane of the respiratory or the gastro
intestinal system.
On the other hand, in the allergic patients the
enzymes are not being activated; thus the food and
bacterial proteins are not destroyed or converted by
the body defensive substances,consequently the above
mentioned proteins act as irritant, producing asthma,
hay fever and like diseases.
The allergies as shown by his charts are de~
ficient in phosphorus, some in calcium and improve
when these are added to the treatment.

Sterling feels

that positive conclusions can not be drawn from a
study of the cases he has reported but that calcium
and phosphorus are of great benefit in the treatment
of allergic disease.

He believes calcium is benefi-

cial to most hypersensitive cases whether they show
a low blood calcium or not.

He has found it to pro-

duce a marked improvement in seasonal hay fever.
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In

some cases of perennial rhinitis it stops the leaking
sensitive mucous membrane of the upper respiratory
tract.
According to Sterling, whether hypersensitivity
can be proved or not this general mineral deficiency
in asthma, hay fever and allied diseases may be the
condition which makes the asthmatic different than
the normal.
Greenbaum (26) did estimations of calcium in the
blood serum of 63 patients representing all types of
urticaria.

In all but one, results showed a normal

or increased calcium.

In slightly less than half the

cases coagulability tests were done, and decreased
clotting time was not noted.

From this experimental

work Greenbaum concludes that administration of calcium salts to the majority of the patients with
urticaria lacks scientific basis; coagulation of
blood in the urticarias is not decreased in most cases.
In 1930 Greenberg and Gunther (27) made a study
of the diffusible calcium of the blood stream in
fourteen cases of various allergic disea_s e.

The dif-

fusible calcium was obtained by ultrafiltration of
the blood serum through a collodion membrane.
sis of the fourteen cases showed:
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Analy-

1.

The calcium values with one exception
lay within the normal range of variation.

2.

The diffusible calcium of the serum is
"to all purposes physiolo gically available • 11
·

The authors point to the fact that observations in
total and diffusible fractions of t he blood serum
vary together within the normal range in allergic
diseases, indicating that physiolo gically available
calcium is present in the blood stream in adequate
amounts.
In the same year, after a ser i es of experiments
u pon laboratory animals and making blood serum calcium determinations on a number of individuals with
various skin diseases, Klauder and Brown (28) conclu ded "It is doubtful whether determination of total
blood serum calcium furnishe s a dependable index of
the ionic calcium metabolism of the tissue s which are
more intimately concerned in the pathogenesis of disease. · Examination of serum calcium alone presents
but one view of this complex mechanism."
Sherman (29), 1 931 , found that by denying calcium to experimental animals or otherwise lowering
calcium metabolism, there resulted an increased irritability of the sympathetic nervous system.

The

skins of his animals were made appreciably sensitive
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to chemicals and to other irritants.
In 1930 Cantarow (30) made determinations of
the total blood calcium and of the diffused calcium
as found in the cerebrospinal fluid.

He found in

allergic subjects a change in the ratio between the
total and the diffused calcium, but the number of
cases was too small to make the evidence conclusive.
In 1930 Tainter and Van Deventer (31) studied
the action of calcium in experimental irritative
edemas (urticaria-like) and found it to be inert and
useless in these conditions.

They concluded that the

alleged specific antiedemic action of calcium and its
theoretical antipermeability affect on tissues or
organs lack satisfactory experimenta~ evidence.
Stokes (32), 1930, elaborately discussing !'The
Eczema Problem" summarizes "Qy tersely remarking:
"Use the X-ray sparingly and the quartz lamp often;
give calcium in large doses on an empty stomach and
leave the

re st to God. n

Downing and Blumenfield (33) in 1931 reported
upon experimental calcium therapy in a series ·or
twenty cases of various skin diseases and concluded
that cessation of itching and nerve tension was the
most striking effect.

However, the best restorative

results ·were not obtained in urticaria but in
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conditions due to irritative chemicals such as coal
tar.
Kern and Teller (34) studied the . metabolic rate
and serum calcium level of seventy-five asthmatic
patients.

The lowest basal metabolic figures we re

found in persons with normal blood calcium.

All of

the patients with elevated metabolic rates had normal blood calcium figures.

Conversely, all the high

and nearly all the low blood calcium figures were
obtained in patients with normal metabolic rates.
Accordingly, they concluded that the blood calcium
level bore no relation to the basal metabolic rate.
Of total blood calcium estimations in seventy-five ·
patients, practically all were within normal limits.
As a result of this study they were convinced that
determination of the blood calcium is of no value in
bronchial asthma.

Griep (35), Maxwell and Zacharin

(36), 1932, investigated the treatment of various
forms of allergy with calcium and. found that acertain proportion of their patients were improved.
In 1935 Br0wn and Hunter (37) described a study
of the calcium blood level in one hundred patients
in the asthma-hay fever category, and a like number
of controls.

The serum calcium was determined by the

Kramer and Tisdal method.
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According to their determinations on normal individuals, the lower and upper limits of the calcium
level are 9.6 and 10.2 mg. per cent respectively.

The

following table shows distribution of the deficiency
in those allergic diseases represented~
Disease

No.Pts.

Deficiency . Low Normal

Asthma
100
S. Hay Fever 32
P. Hay Fever 43
Eczema (urt.) 15

42
28
37
40

Normal

23
34
21

35
38
42
40

40

It is interesting to note that no relationship
existed between the degree of eosinophilia and the calcium level, or between duration of the disease and the
level.
Treatment consisted in the use of foods rich in
calcium, fresh fruit, leafy vegetables.
were exposed to much sunshine.

The patients

This program was used

by patients with any degree of deficiency.

Those with

a low calcium level given calcium l a ctate, thyroid and
parathyroid extract orally.

Patients with a more

marked calcium deficiency were given the above measures plus quartz lamp treatments.

Do$ages used in-

clude, calcium lactate three to ten grains Q.I.D.;
parathyroid one-twentieth to one-tenth grains Q.I. D.;
thyroid, one-tenth to one-half grain T.I.D.

The

quartz lamp was used until a distance of twelve inches and a duration of thirty minutes was reached.
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Treatments were given twice per week.
Of these hundred calcium deficient patients so
treated, ninety-four per cent of the results are
known.
1. 30% cured, or completely
relieved of all symptoms.
2. 24% were relieved.
3. 43 % were i mproved.
4.

3% were unimproved.

A part of this group of patients received calcium only.

Results of therapy on these patients

would be expecially interesting but this material is
not presented.
Because these men like so many other allergists .
use combination therapy, it is not possible to accept
these results at their face value.

The authors say a

few patients received autogenous vaccines; specific
protein desensitization was practiced in few cases;
still others had the offending protein e liminated from
the diet.

Even though these numbered a tenth of the

group accuracy of eyaluation in this study is considerably impaired.

Likewise use of the thyroid and para-

thyroid extracts do not add to its value.
Again in 1936 Lain (38) after observing one hundred cases of various skin diseases drew deductions
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based on "conservative observation" rather than a
carefully tabulated series of cases in which controls
has been recorded.

According to his observations the

most gratifying effects of adequate and properly administered calcium therapy are:
1.

Production of a degree of sedation and
stability of the sympathetic nervous system, thereby serving to give immediate
relief in most acute or chronic puritic
dermatoses.

2.

Development of tone in the tissues,
both cutaneous and muscular. There soon
occurs · . a feeling of well being somewhat
like that from a narco~ic drug, but without the unpleasant after effect.

3.

Limitation of exudation from either mucous or cutaneous structures, whether
the irritant is due to internal or external factors.

4.

Calcium when given in conjunction with
v1osterol and foods high in vitamin D
value, gives promise of proving of special value in other skin eruptions which
have for their etiologic background a
disturbed calcium metabolism.

Kallos-Deffner, 1935, observed favorable results
i n various cases of allergy with calcium therapy.
They used isolated uterine strip s of guinea p ig sensitized to horse serum, suspended in Ringer's solution.

Calcium gluconate exerted no harmful effect on

the muscle strip s even if used in strong doses over
long periods of time.

When horse serum was added to

the muscle strips, contractions did not develop in
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the presence of sufficient amounts of calcium.

The

sinrultaneous administration of calcium and horse
serum led to desensitization of the strips, and existing anaphylactic contractions of the strips could be
released by the addition of calcium.
The authors maintain that the results indicate
calcium therapy of allergic conditions is well founded.
It is their belief that the efficacy of calcium in
allergic conditions is the result of a lessened permeability of the marginal layer of the cells, particularly of the capillary walls, and a reduction of
the irritability of the nervous system.
Like Kallos-Deffner, Rudolph (40), 1936, contends
that due to the ability of calcium to diminish irritability of the central nervous system and reduce
permeability of cell walls, its use in allergy should
have merit.

Many other unfavorable reports of calcium

therapy, he states, are due to the small number of
cases and the short period of observation.

His re-

port is an analysis of the effects of calcium therapy
on thirty-six patients who had been treated by other
methods and had shown little or no improvement.

This

study extended over a year's time, and it nrust be
r eiterated that all subjects were stubborn or resistan~ cases.

Each patient received one gram wafer of
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di-calcium phosphate after each meal.

Hydrochloric

acid supplemented the calcium in te n adult ca ses,
vitamins A and D were given to all eleven children
and one adult.

The treatment was followed by impro-

vement in seven of the twenty-five adults (28%) and
in six of the eleven children (55%).
Curphey and Solomon (41), 1939, tre ated fifteen
cases of serum sickness with large doses of calcium
gluconate intravenously and intranru.scularly, comparing the results with an equal number not treated.
Using both subjective and objective criteria, they
f9und the duration of illness roughly one-half as .
long in the former.

They conclude that unfavorable

reports in the use of calcium salts for serum disease are in all probability the result of insufficient administration of readily assimilable preparations.
In 1841 Sullivan (42) studied sixteen patients
who were given calcium gluconate by mouth in doses
varying .from two to twenty-four grams.

Duration of

the experiment varied from two to four weeks.
patients reported symtomatic relief.

Three

He concludes

that the group as a whole experienced no marked degree of relief.
Urbach, Grume, Stratton (43), 1943, writing of
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"Urticaria and Hypersensitiveness to Coldn noted that
if history and ·studies in a case point to infe~tion,
endocrine dysfunction or gastrointestinal disturbance as the underlying c ~use, appropriate therapeutic
measures must be instituted.

Otherwise massive intra-

venous injections of calcium gluconate are recommended.
These injections are advised to be given daily for one .
week together with phenobarbital orally.

In view of

his experience he advises that calcium is effective
only when administered in sufficiently large doses and
particularly intravenously, in doses of 10 to 20 cc.
in ten per cent solution.
Means (44) in 1942 described the use of calcium
gelatinate as a protection of the nasopharyngeal membrane against offending agents.

He contends that

pollens are partly similar to tannins, and can therefore be rendered inactive and their irritant effect
nullified by chemical precipitation.

In support of

this belief he offers evidence that when tannic acid
in powdered form comes in contact with the nasopharyngeal and corneal membranes, symptoms similar
to those of the seasonal allergies are produced.
Search for a

non toxic precipitating agent resulted

in the use of calcium gelatinate.

Gelatin is a pro-

duct of ~riimal origin, protein like in nature, and of
variable composition depending upon its source and
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method of preparation.

Its reaction chemically is

that of weak acid and weak base.

Calcium hydroxide,

on the other hand, is a strong base and reacts with
gelatin to form water and calcium salt or salts of
the acids of the gelatin.

Therefore it is noted that

the reactions between the calcium hydroxide' and gelatin are constantly changing.

Since collodial calcium

is present in aqueous form, it cling s closely to the
mucous membrane, not only affording protection against
irritant substances such as pollen and other foreign
material, but also increases the activity of cilia.
Reports of early treatment are glowing, and apparenlly
failure has yet to be met.

Evaluation of this method

of calcium used must be deferred till reports from
other clinicians have appeared and a greater number
of cases have been treated.
Since Ruskin's (45) study

11

The Parallel Action of

Calcium and Vitamin C" appeared in 1938, a marked
trend toward use of the calcium cevitamate preparation
is evident.

The parallel action of calcium and vita-

min C, he contends, is manifest in their ability to:
1.

Alter cell permeability.

2.

Inhib i t exudates and transudates.

3.

Decrease nerve irritability.

4.

Increase coagulation of blood.
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5.

Inhibit allergic reactions.

6.

Possesses a detoxicating action
on heavy metals and arsenic.

7.

Participates in tooth and bone
growth.

Examination of the structural formulas of these
compounds' is of interest:
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The advantage of use of a double acting agent
such as this purports to be, is of course apparent.
According to Ruskin, actions of calcium and vitamin C
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in allergy are so alike as to make calcium cevitamate
a true double acting agent with the same physiological
response.

At the same time an intensification of cal-

cium action is secured hitherto unobtainable; this,
he says, is due to increased solubi l ity and ionization.
A comparison of the ionization of the salts is as
follows:

%Ionization

%Sol.
by weight

Salt
Ca gluconate

3%

Yield ca
ion pe r cc sol.

48.6

.0014

10%

47.8

.0048

Ca cevitamate

5%

74.6

.0037

Ca cevitamate

10%

60.0

.0063

Ca neo glue.

Ruskin has also shown that in adult rabbits sensitized to horse serum, anaphylactic shock was entirely
prevented, or its severity greatly decreased by the
intravenous injection of 100 mg. of cevitamic acid given
from one to five minutes before the shock injection.
This compares favorably with the similar experiment of
Kallos-Deffner, in which calcium was used.

It might be

inferred that Ruskin is attempting to show that a low
ascorbic acid level predisposes one to allergia, due to
lack of a vehicle with proper powers of solubility.
This is in no way implied.
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Reports of other clinicians

on this particular type of therapy are awaited with
interest.
After much experimental work with vitamin C and
anaphylaxis, Waltzer (46) concluded that "except in
oases where there is a definite vitamin deficiency,
the use of cevitamic acid in the varj,ous al1ergic illnesses may be considered as empiric.

A definite role

for vitamin C in the immunologic mechanish of hypersensitiveness has not yet been established.

nHe, adds,

however, that the contentions of Ruskin in regard to
calcium cevitamate merit consideration and experimental study.
Goldsmith, Ogard and Gowe (47) have suggested
that there may be an increased requirement of vitamin
C in patients with bronchial asthma.

This need may

be due to labored breathing, the allergic reaction,
or the need may be unrelated to the asthmatic state
and dependent on extraneous factors.
Lanford (48) after feeding experimental animals
calcium in orange juice, showed that animals receiving
the orange juice stored 8% more calcium than those
animals receiving only the simple calcium preparation.
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SUMMARY

The clinical and experimental evidence pertaining to the use of calcium in al l ergy has been
carefully reviewed.

This question seems a com-

mon battle ground for allergists, and a multiplicity of opinion exists.
It is apparent that there is a lack of ample
scientific expe rimental evidence.
errors are:

Most common

lack of controls, the use of both

local and general measures, report on too few cases
over an inadequate period of time.
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